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0® 1 
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mm^] mmm 

ij^-^ tmm^^AtiT'-^ t(Dmmtt=.it^mm^j:j5:^izMmLt:Lm2(Dm 
mm^BAtjy'-^izM-t^mtj'r-^ ti^xmij-t^ 
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[»*:^8] laSBfi^^HfJcS:. m)^m\zm,%-t ^WL^^'^^'^ h\z^ti 

3 ^ #^ ii -t e 8 lcfB«® 5^- ^ 
0^^mzm-5\^X. mUKti'r-^fs^h. tufa^iKA;^^- ^ $:a£fii--& 

rh$:#^i:-rs^^]Si 2\zum<T^^~^vmmm.. 

5] tulHm^#^ii. ttflBA^-T^-^ i:^^0A;^■T^-^^cMt- 
-2>m;^J7^-^i:®^:$3\ ^fe^±tf^gBA±7^-^®:$>Slc^c»o*v^T, MiHy-rx* 

2 aiSE4f ¥ 1 1-3091185 
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[0 0 0 1] 

[0 0 0 2] 
[t^5f^®^te] 

e)) ^, A;^J7^-^OMm6<|3&5pj^'e^-5#l&¥^$:#«)-5fe(Z). ^^icli, a 

3 miI#5|A 11-3091185 
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U-Ai: LT. -ftfitZ) 1 CD7 I/- AOlft^^^ 
[0 0 0 3] 

Wh. 7^-^<DS/N (Signal/Noise) ^'—^X^&^m^lt^^ijX'&^tiK "r- 
[0 0 0 4] 

[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 
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[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 
[0011] 

milt. 2|s:|§^$:MmLfeNR (Noise Reduction) jSlMM^CDm 1 mM(Dm 
[0 0 12] 

^ 1 jc-et^^ti-s J;e)^c^$tlTv^^„ 7 1 tt, mmyi^-^ ( 

[0013] 

mz. m2it. mi(D-mmmMU2(Dm^m^^Lx\^^^. 

5 ffiliE#^ 11-3091185 
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[0014] 

7i/-A^=Eui (01) izmn^tir=.mmi. MSs^aj^ti, <^^iiic^s:d 

[0 0 15] 
[0 0 16] 

4xTvx€>„ ^r^:^fniM*^#t-tg|Si 3i±, mmm:^\piM^m'}^ 1 2A^^a)Hll^c 

#rai 4 iC-gt^^-r-S J:e>iC:^$tlTVxSo ^ra^l^JM^^-f^l-t^ 1 4 li, 

[0 0 17] 
[0 0 18] 

s\x\X. M^SBtJtlg^^ 1 1 Jci3VNT> :7i/-A^^yg|Ji }ciB«$tife®# 

7!)^7Sl:iB^ffi$ti., VN^Yia bTv%-s>:7 (^@:7 1/-a) © 7 -f X»*^|fl 
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[0 0 19] 

x) T'#;lbtlSc!;•5^c^$tlT^^<5o 
[0 0 2 0] 

f (x) = 1/ ( (2 7r) 1/2^) e ^ p (_ 2/ (2 ^2) ) 

• • • (1) 

<SL, Ali^^fit^, ali^^PM^?:, ^tl^'tl^-Tc 
[0 0 2 1] 

^tc. m^mm^yfer' ^Hor^ j;t>'wpj.ti, :j!Q.S^^H^tC*f L T, 
[0 0 2 2] 

tS:-e^y. iE«Sfcii, w^^j (sub) i:^$ti-5o M^^^Wg^wyg^., w^^,^, ^t=.a 

' "^Hor (i) - ^feliwpj. (k) tM^tl^o 
[0 0 2 3] 

n^-to 04 (B) Jc^VNTti, M*M!l5[Wygj., wjjj,^, ^i;t)^wpj.$:* 
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[0 0 2 4] 

^Ver' '^Hor- ^ J: Wp^^r^^f (1) ©^^MM a $ tl, ^tlJC 

i y#e>ns«^^ggiS[wyg^,, wygj., wjjjjj., wp^;5)'j, M*<a7^rBiM^^#t-t^i 

*Ki5cw^3,ii®^^il:&rni«^?^#t'tg|si 2{c. m^mm^y/^j.i5^XJ^w^^^it^m 

:^\a!m^m-^u 1 3 ic, m^mmwp^ii^m:^\^m^fi»^ 1 4 -eti^ti#^ 

[0 0 2 5] 

apis, ^r5:&[Bifi»#i-tfpi 4, ^sio'iu^^i 5 ^cJ3v^T, M*#i:t:fin^j&^ 

[0 0 2 6] 

y+l#S-e, :fe*^e>x+ l^g^M^cDB^-fit?:. L [t] [y] [x] nm 
aPl 4, feitJ^iDB^l 5^CfeV^T, rj^^T'at$tl-g>L' [t] [y] Cx];^)'? 
[0 0 2 7] 

[Ifcl] 

L[t]Cy][x] = i WFr(k) (.Z.Wver(j) (.^ WHor(i) 

leas— K ^js=-J 

X Wval(L[t+k] [y+ j] [x+ i] -L[t] [y] [x] ) 
xL[t+k][y+j][x+i])) 

• - • (2) 

[0 0 2 8] 

•r-^y :/S 2tc;gU, ^ fe'^S®*f^i: v>^v>Hm$:, iff ^^^SUf^h LT 

8 ailiE4t¥ 11-3091 185 
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[0 0 29] 

gwm^HML [t] [y] [x] m^m-fiuM-mmmizm^^^iikmM 

Mmm(DmmMl^ Lt+Kl Cy + J] [x+l] i:©^:^" (L Ct+k] [y 
+ j] [x+i] -L [t] [y] [x] ) ^C^■:5V^T^f*)tl■5o 
[0 0 3 0] 

^n. ^Mmmt.mnt=.mmm<DmmMMmmizMvxit/i^^t^m^iy^m\'^fhti 

eMi^«0 i:$ti-S3 i:h«;»;, z:tilci;»J, ^£B®^i:j:l:^6<J3£v^®^ffi®^^l 
[0 0 3 1] 

[0 0 3 2] 

^ni»$:^Te)^siM^®mh®r^®^ra^iqi®gg^k tcso'vAT^f t>tis <fc e) 
$tlTv^-^>, fipt>. ^i^®^i:^ra61J^ci^v^^!ls*f^®^^C)t^LT^i:^^^s*^ 
^is®^h^rae5^c^v^^sMM^^c:MLT^i/^$?&fi^^l*^Mv^ 

9 ffiSiiE#^ 11-3091185 
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[0 0 3 3] 
[0 0 34] 

o 

[0 0 3 5] 

r^lC. 0 6ii. E2(Z)M*^BgiSClg^ai5 1 l ®«^#!f$:^LTVA^e 
[0 0 3 6] 

[0 0 3 7] 

>^n -/^7i^illlil^2 2i±, ^i>iiis&2 1 ^^fec^M^^iz-A^, 
OyTuy^ (Mx-li, 8 75M 1 6 M^mm(^>^n Jc^e- 

SUb, RMS (Root Mean Square) ftB|lIS& 2 3 IC^fc^f^o RMSft^IlIj?&2 

$tl-6o ^y ^7^C^V^T®RMS RMSft^IlIj?&2 3;b^e>tX h^^A 

^^Illg&2 4 iC-gti^^tl-g). t:X h^*^A^^imi^2 4-^{±. RMStf-I[IlI{^2 

[0 0 3 8] 

1 0 mSiE#¥ 11-3091185 
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[0 0 3 9] 

iMt (±i^L:^J:e»lc, ^i:$gf^ti^tL;b\ 8®^je*Jb©yn ^ IcoVNTli, 

tji^fi'h. '©#fiKre•$:^b^v^:/□^V15'CDRMS, fip-^, J Xoyh-O^-fu-^j ^ 
[0 0 4 0] 

J:oT:A:^<^i&f t^!oT, 0 V^*/J^© RM S ^©^^ 

§M^?^^'f!fl-t& b (/>$^RMS tc«:^^^SJ9^$:, :^^^RMSlci±/jN$^M^ 

[0 0 4 1] 

l/-A©y-f XiJC^o'^, M*tBSiS[WyaP wygj., wg^^, fe<fctJfwp^ilLT 
[0 0 4 2] 

1 1 ttiliE#¥- 11-3091185 
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[0 0 4 3] 

[004 4] 
[0 04 5] 
[0 04 6] 
[0 04 7] 

08^CfeV^T, TOAlli, 07©®^CDS/N^^LTfcy, ^^^OSP^Jj^^ 
mt> V (DU^(Dy U- J^(D S /^Ntt^m 3 3 d BIC, fpm<D^^^(D-y l/-M.<DSy 
N;^»^^4 0 d B ^C^oTV^§„ 
[0 04 8] 

ft*|A2«, 0 7®ia^S:*f^lC, m2(Dmm^M^2lZj:^NR^m^n^ 

S/N$:^bT^y, ffi^A3^J:t>*A4li, 0 7 

-So ^fe, ffi^AS A4 iiT'li, i&^i|HI^$:ff e)|^®7N°^^-^®M*^M^o 

1 2 miE#¥ 11-3091185 
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[0 0 4 9] 
[0 0 5 0] 

m ^ ¥0^ # ^ fC J: S N R ^ ^? o 7t b tl S (Z) S / N ^ L T V ^ 

So 

[0 0 5 1] 
[0 0 5 2] 

ct e) tc -r -5 - i: ortg ^ o 

[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

1 3 mfE4t¥ 11-3091185 
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^s. m-ox. mmm<^mmmij^jEm'&^x:^tnt. mmmciz7S:\>mmm(D^ 

[0 0 5 6] 

ZCD^mit. mi Sizm-t^oiz/^^. 

[0 0 5 7] 

■t^o ^^(D^^li, m 1 s izmUXm-t ^ t> iz. ttKD^^ (012 

o 

[0 0 5 8] 

tiz^^x. ■^^tjt^j^x<Di&m^m^>ztfy^x^a. 

[0 0 5 9] 

ZZ.X. ±j&(Dm^mmwy^^<DmmmMo^m^-t^zti,t. minz^L 

[0 0 6 0] 

mz. mi4j,t. :$i^m^mmi.r^NRmmm^<Dm2mm<Dmm(Dmmm^ 

[0 0 6 1] 

1 4 ffiSE#¥ 11-3091185 
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[0 0 6 2] 

gfeit^^tu^a^s 2ic-gt^i-Sc 'yv^m^z i^^t^m ig^ti^'titt, ^ 
^y5=-iiii^3 1 i^iBi^ic, ^®trf^®^^y5^iai^3 1 j^feii3 i2*^aj;^"r§A 

[0 0 6 3] 

m-oX. VA^, ^^y5^llIJ^3 1 ^^J:tJft&j!Qi^§|J3 2{C, Aj^Jv^-^x (t + 

2) *^#fc^$4x;ti:-r<5i:. tff^Sf|S3 2{cii, ^e>ic. ^y^ms^s i 
3 l4-eti^4x-e^^y5^^ti:tA:dT'-^5f X (t + 1), x(t), x(t-l 
) , X (t-2) ^^fc^^tl-So t&^SaS3 2lCli. J^M-tS 5-9->-/;i/ 

OXi^f-^y. (t + 2) 73rSx (t-2) }^)^|SI^^C'gtj^$ tl-&o tu^SgP 3 2 
5if>>/';i/®A:d5=-a? X (t+2) 73rSx (t-2) (Do^(D. \^iD\S.^ 
>i>®x (t) $:aBA:d7='-^i: LT#Kfi-r-2>J:e>3Si|ff^a.S$:^?e»3i:'r\ 5-9- 
>>^;i/®A;^J7'-^x (t + 2) 73rSx (t-2) (D^ti^h. ^£ B Aif7=- <5f x 
(t) i:'fii(^>j£VN=b(Z)S:ttmL/, ^T^'MbSP 3 3 lc#fcj^-r§„ 
[0 0 6 4] 

^•T';Ht;gP3 3ii, m^<D^7^;i/{CSo'^, MM3 2:^^b<^A:^J7^-^ 5: 
fflv^TiSMS^^f e):ii:T\ ^mxt!'r-'^y^ (t) JcMI-^ffi;^;^^-^ y ( 
t) $:^i?)§„ 

[0 0 6 5] 

HP*., ^•7';HbSP3 3ii. z.z.x\t. mi^mmn>4: i ^m^^it^BM 2J^)^e>« 

1 5 ftiliE#¥ 11-3091185 
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[0 0 6 6] 

:r.zx. U^mmtlt. 01 5 {C^i-«fc^{C, Wj^C^y = a t + b tc:<|:oT^ 
[0 0 6 7] 

ffiV^T, (t) = at + h^mmV. ^(Om^m^tl^y (t) ^iSA 

(t) lc^-r-5aiij5^-^i:bTai:tr-r-5„ 

[0 0 6 8] 

1 6iz^-tJ:olz. Kii^-'^y^ (t) ®>'>rX$:^*KJ{C'|gM (1^*) Vfz. ( 
^^{Cjavx, t^feoT, S/N®mv^) m;f75='-^5fy (t) $:#^:ri:*^"e^'g>, 

[0 0 6 9] 

n^mtlT'-^ y (t) li. 01 7lC:^i-J;e)tc. ^(^?tJ^;b^#6o fe%(Z)Jc;&^ 

o 

[0 0 7 0] 

■^3T% laMaP3 2{i. ^:i(cAi;$ti-5 5-9->>/';i/(Z)A:^J5^-^7b^e>, - 
[0 0 7 1] 

fip-^, ttf^HSISS 2T'ld;, ^igA^T^-^x (t) t Z.\ZK±-^t\^ X± 

1 6 ffiliE#¥ 11-3091 1 85 
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t'-^x (ZlZlT'tt, X (t + 2) ;3rSx (t-2) ) ^tl^tlil, m^XJjv^ 

-^x (t) ( I x (t) -x I ) ijmm^ti. ^(Drnmrntf^ 

ti^r=i&). Mnti^^mm^j^mtj^Azisi^x. miDT'-^y (t) <D^m-t)m^r=. 

-^y (t) ^#S3i:*^i?%-5<, 

[0 0 7 2] 

^bTv^So j&is, m^. mi 4:iz-j3Vf^m^iiM}di'-t^^-^iz-D\,^xit. m— 
(D^^^nvxi^v. &.rxit. ^(Dmmit, m-sim^-t^o wt>. 02o®n 
Rmmmmit. j ^xMm^U5 lij^mt^Km^^tix^^^mit. mi4izisi-^ 

[0 0 7 3] 

014 ®NR^SIiIl^&^cfev^T^i, tu^aass 2 ^cJ3^^Tfflv^p>tl•5Bl'^iit h 

*^@^h$tlTV^fe3b^, 02 OCDN R^SIlIl^^CJ3V^T^i> tu ^aS^P 3 2 tC V x 
TMv^^4xSg|'fiit h:«)\ X:fjy^-^lz^tn^J 4 XAlzm':3\,^xmf^^izm 

[0 0 7 4] 

HIIt>, y-f X*«l^gP5 1 Ica, mmm^S 2iZ^m-^tl^<Diim-(D5'^Zy 
-/JKDXiJ'r--^ X (t + 2) 73rMx (t-2) <fc ^ IC^&^tlTfe 

y >r Xaii^gp 5 1 ii, A^dT^^-^CDy-rXi^rfi^L, Btr^SaP 3 2 IC-^ 

5 1 *^ej(^)y >rX4^C»•:5V^T, Mt h7b^|g^$tl^i:e)^C^$nTV^S„ 
[0 0 7 5] 

?S^IC, 02 1 (^y'D-f^^- h $:#MLT, ■^■©l&f^tC-o VNTSJiB^^-tSo 
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[0 0 7 6] 

^•fMISJlZ. >^7^^y 1 1 ^CfeV^T. 5+h>:/;i/®A>^J7^-^5f X (t + 2) 
Jbmx (t-2) *\ luM^SS 2^J;t;y>rX4m^^5 1 lCA>^3^4lSo ^ 

-^x (t + 2) 73rMx (t-2) iz^tn^ J >( ^Ai^m^-^n^. IP*), y 

^X4#i^^5 1li, Mxli, 5-9->>^;KDA:^J^-5f X (t + 2) 73rlgx (t 

-2) (D^mtr^mm^n. ^(D^mzm':s\^^x. x^^r-^oyj^xMii'm^-^ 

[0 0 7 7] 

trf^ai^3 2ji, x-T^-y >''s 1 3 ^c^v^T, 7 xMft^gp 5 1 }^)^ ^ © ^ >r X 

h.^m.'&h. y>rxa7bvjNCDi:^l±. /jN^j&Mfflt h^lS^L, 5-9->:/;i/®A 
:^j-7^-^x (t + 2) BMx (t-2) jb^^), ^BAiJ^-^x (t) h(0^^ 

A:^j5=-^i±. ^7=;Wba5 3 3 ic-efcf&^ti-Sc ' 

[0 0 7 8] 

^7=;Hl:S3 3 Tti, :;^5=-^y T^S 1 4 ^c^v^T, mmM^^^ 2ti^^<DXts'r- 
^i^^mmmz^^Mt■^n. miCJ:*;, ^tiej^AiJv'-a? 5:«%^<3£^K"r 
-&— rj^C^y = a t + b STM^-r-S^iJCa ^ j:t>*b}&^^*?)^ti-5o ^hiz^ ^t';!/ 
<bSP3 3T'tt. 1 5 lCfeV>T. ;^7=-^y:/s 1 4T^«)e>^fe^^afe 

j;^)fb^fflv^T, ( t ) = a t + b ^^MBS^Ti, ^<Z)^*#e>^^y (t) 

i:>K «EgAi7^-^x (t) lcMt--2>ai:^77^-^^LTffi:^j$:ri^c 
[0 0 7 9] 

c X7^^y/S 1 6 ^cfev^T. A:d5^~^3b^^TbTV^;SeVNi:^fJ^$4xfe«-a-, ff 
7^^A;fj7^-^7b^«*&$ti-5®^#oT, :^7^-/^S 1 1 ICMU, :^5^^y>^Sl 
1 J^l^cD^S^^Uig-To ^fe, :^^^y 1 6 JCfeVNT, A;^J7='-^:^^J^7b 
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[0 0 8 0] 
[0 0 8 1] 

01 4 ®N R^aiEll?&tCfeV\Ttt, la^0.S^|53 2^Ci3V^TMV^6tl'5BHitt h 
*^@^i:$tLTV>7^}i&^, EI2 2(Z)NRj!a.SiaJ^iCfeVNT«, 0 2 0 iCfeJ-tS^-^ 

J ^xmizmr5\,^xm}4;mizm^^n^^'oiz^-^nx\i^^. miy. H2 0}cfc 
v^Tii. xt!v'-^(Dj4XAti\ AiJ'f-^Mmzm^^f^xm^^ti^^z) 

^c;&$tLTV^;t*\ 0 2 2 lcJ3V%Tti, A;dT^— ^ $:^5^;Wb 1/)^ ^ 
-ffc^^ic^ri ^ tu€) -s) tc ^ $ tiT V \ S o 

[0 0 8 2] 

BP-^, mMtfM^G Hzit. 5-9->y;i/i?)A:^J5^-^ X (t + 2) 7!^Mx (t 
-2) h, ^(Z) 5-9->y;i/©A:t>5^-^ $:«=ba<ie<S-^'5Wi?C^y = a t + b 
-S^m a j; t)t b *^«^$4^-S J: e» fC;&$nT V>S„ 
[0 0 8 3] 

[0 0 8 4] 

e=|ax (t+2)+b-x(t+2) | + |aX (t+l)+b-x(t+l) | + |aXt+b-x(t) | 
+ |ax (t-l)+b-x(t-l) | + |ax (t-2)+b-x(t-2) | 

• - • (3) 

[0 0 8 5] 

mmm^s 2xit. mmmme it)^^(Dj4xmzm'^\>^x. mmthi)m^ 

1 9 ffilE#^ 11-3091185 
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[0 0 8 6] 

i;k±(DJ^oiz. AiJT'-^i)^^. ^BAiJy^-^ tm(D75:\^^(D^miiL. ^ 

[0 0 8 7] 
[0 0 8 8] 

[^2] 



[0 0 8 9] 



[0 0 9 0] 
[0 0 9 1 ] 

t%-asmx:^^o 

[0 0 9 2] 

[5§^®^^] 



y=Z ajti+c 



(4) 
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[01] 

[02] 
[03] 

0 2 ©M^^aSP 2 ® ^ i" S «?) ® :7 n - 5^ ^ - b T S o 

[04] 

**^HiSc$!^-r0Tfe^o 

[05] 
[06] 

0 2 (DM^BBIJiS^aP 1 l<7)#^M^^-r>^n^y^5'0T-fe-5o 
[07] 

[08] 

0 7©ii^#S:Mv^fe^/$ a. 0T&<5o 
[09] 

[010] 

0 9(DH^$:MV^fei/^ ^ >MII$r^-r0T'feSo 
[01 1] 

2 1 ffiSE#¥ 11-3091185 
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mi 2] 
[013] 

mi 4] 

[01 5] 
[016] 
[01 7] 
[01 8] 

01 ACDm^mn^ 2©MSS:mra-r-2>fc*?)<z)0-e^e= 

[01 9] 
[02 0] 

[021] 
[02 2] 

:*:|§^S:^fflLfcNR^SIlIl^®m4^56®^^(Z)«^M?:^-r^n ^0"e 

o 

[?5#<Z)m^] 

1 ^b-A^^UgP, 2 W^^SSP, 3 7l^-A^^Ua5, 11 

2 2 ailiE#¥ 11-3091185 
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